INTRODUCTION
============

Children with Attention Deficit Hyperactivity Disorder (ADHD) frequently have comorbid depressive disorders \[Major Depressive Disorder (MDD) and Dysthymic Disorder (DD)\].[@B1],[@B2],[@B3],[@B4],[@B5] A national survey of the health of 61,779 children aged 6-17 years reported depression in 14% of ADHD children versus 1% of those without ADHD.[@B6] Although the incidence of comorbidity ranges from 15% to 75%, ADHD is more often associated with MDD than DD.[@B7] According to one review of community studies, the incidence of depressive disorders in adolescents with ADHD ranges from 12% to 50%,[@B8] while Ambrosini et al.[@B9] recently reported a comorbid diagnosis of minor depression/DD in 18.8% of children with ADHD. The increased rate of comorbid depression in adolescents with ADHD is not due to rater bias, but may be an epiphenomenal effect related to comorbid disorders that often occur in this population.[@B10],[@B11] However, at least one study has reported a higher rate of depression in children with ADHD than in those without ADHD, regardless of other comorbidity.[@B12]

The correlation between ADHD subtypes and comorbid depression is not yet clear: several studies have shown that rates of depression do not differ between subtypes,[@B13],[@B14],[@B15] while Ushijima[@B16] found a higher rate of depression in the ADHD combined subtype than in the ADHD inattentive subtype. Oner et al.[@B17] found a higher Child Behavior Checklist Withdrawal Score[@B18] in inattentive subtypes than in combined subtypes, while Acosta et al.[@B19] found that depression levels were higher in both subtypes. Moreover, several studies have examined the link between ADHD, externalizing disorders and depression, Some of these studies consistently pointed to the stronger presence of depressive disorders in ADHD children when aggressive behavior, oppositional defiant disorder (ODD) or conduct disorder (CD) was also present.[@B8],[@B11],[@B20],[@B21]

What factors precede the development of depression? A study by Chronis-Tuscano et al.[@B22] reported that the presence of depression in ADHD children is more evident in patients with maternal depression[@B23] and in patients with concurrent emotional and behavioral problems from 4 to 6 years of age. Comorbid ADHD and depression may thus be characterized by a familial component.[@B24] Indeed, Yang et al.[@B25] found a higher proportion of individuals affected by MDD among siblings of ADHD children than among controls.

Other studies have examined the role of sex as a potential risk factor for depression. Birmaher et al.[@B26] reported a much stronger link between ADHD and depressive symptoms among girls than boys, and highlighted the frequent co-occurrence of anxiety symptoms. Girls with ADHD exhibited an earlier onset of depressive symptoms, higher hospitalization and suicide rates, as well as longer depressive episodes than girls with depression alone.[@B27]

The main aim of the present study was to evaluate clinically the presence of MDD and DD in a large sample of ADHD children; to the best of our knowledge, for the first time in Italy. Diagnosis of ADHD is relatively rare in Italy, therefore, the number of children who are treated with drugs for ADHD is small. It is consequently easy to enroll a large sample of children who have recently been diagnosed with ADHD and are still drug-naïve, thereby avoiding research bias. Moreover, in order to explore specific features of comorbid depressive disorders in ADHD, we selected children with only comorbid MDD and DD, excluding other comorbid conditions. Subsequently, we compared this group with ADHD children who exhibited comorbid conduct disorders and with those who did not have any comorbidity, on a range of variables that can be specifically linked to depressive disorders in ADHD children: age, sex, IQ level, family psychiatric history, and ADHD subtypes.

Finally, we investigated a possible correlation between the comorbidity of depressive disorders and severity of ADHD symptoms. As far as we are aware, this is the first time that such a correlation has been investigated.

METHODS
=======

Patients
--------

We studied 366 consecutive, drug-naïve Caucasian Italian outpatients with ADHD (321 male and 45 female; mean age: 105.15 months, SD: 30.26), diagnosed at a regional center for ADHD in Rome between January 2007 and December 2010. All the children underwent a diagnostic assessment based on the ADHD Rating Scale[@B29] adapted for the Italian population,[@B30] filled out by parents and school teachers. Both children and parents separately underwent a semistructured psychiatric interview, the Schedule for Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime Version (K-SADS-PL),[@B31] performed by the same experienced child psychiatrist (R.D.). Depressive disorders (MDD and DD) and CDs were referred to the categorical diagnosis generated by using K-SADS-PL. All the children were assessed by the Wechsler Intelligence Scale for Children III (WISC III, Italian version),[@B32] and patients with IQ \<70 were excluded. Socioeconomic status[@B33] was measured using the 3-point Hollingshead scale. A detailed personal and family history was obtained for each patient. All the psychiatric diagnoses were made according to DSM IV-TR.[@B34] The assessment of familial psychiatric disorders was based on a careful anamnestic history obtained from both parents.

Statistical analysis
--------------------

Differences in sociodemographic characteristics (age, sex, and socioeconomic level) were evaluated in all three groups (ADHD with comorbid depressive disorders, ADHD with comorbid CDs, and ADHD without comorbid disorders) by means of χ^2^ analysis of categorical variables and one-way ANOVA of continuous variables. To assess intergroup differences in IQ level and ADHD symptom severity, one-way ANOVA was also performed on the ADHD Rating Scale-PV scores and Total, Verbal and Performance IQ scores. Subsequently, Bonferroni\'s post hoc test was performed to assess any specific differences between groups. In addition, χ^2^ analysis was performed to verify the distribution of ADHD subtypes (combined, hyperactive and inattentive) and the presence/absence of familiar psychiatric disorders in the three groups. Lastly, logistic regression was used to verify the predictive role of the demographic variables, ADHD severity and ADHD subtypes on the presence/absence of comorbid depressive or conduct disorders, which were codified as dummy variables. In particular, in different sets of analyses, the presence/absence of a comorbid depressive disorder and presence/absence of a comorbid conduct disorder were included as dependent variables and two models were run. The first included age, sex, socioeconomic level, IQ and ADHD Rating Scale-PV scores (Hyperactive and Inattentive scores) as independent variables, while the second model included age, sex, socioeconomic level, IQ and ADHD subtypes (combined, hyperactive and inattentive) as independent variables.

RESULTS
=======

In our sample of 366 children with a diagnosis of ADHD, 42 (11.47%) displayed comorbid depressive disorders: 16 (4.37%) had only MDD, 21 (5.74%) only had DD, and 5 (1.36%) had both MDD and DD.

In order to evaluate the ADHD children with a specific comorbid depressive disorder, we selected 37 participants (16 MDD and 21 DD) and compared them with 118 children with a comorbid CD and 122 without any comorbidity. Eighty-four ADHD children with other comorbid disorders (17 with anxiety disorders, 12 with bipolar disorder, and 55 with learning disorders) were excluded from data analysis.

As [Table 1](#T1){ref-type="table"} shows, no differences in age, socioeconomic level and sex distribution emerged between ADHD patients with depressive disorders, those with CDs, and those without any comorbid disorders.

Although no differences were found between the three ADHD groups for IQ levels (p always \>0.1), differences emerged in the severity of ADHD, as shown by the ADHD Rating Scale-PV. Significant differences were found in the total (F=7.59; p=0.001), hyperactivity (F=12.03; p=0.000) and inattentive (F=4.52; p=0.012) scales between the groups ([Table 2](#T2){ref-type="table"}).

In particular, post-hoc analysis showed that: 1) children with comorbid CDs scored higher in the total scale than those without comorbidity (F=3.61; p=0.050); 2) children with comorbid CDs scored higher in the hyperactivity scale than either children with depressive disorders (F=2.24; p=0.050) or those without any comorbidity (F=2.63; p=0.050); 3) children with depressive disorders scored higher in the inattentive scale than those without any comorbidity (F=2.39; p=0.050).

As regards the ADHD subtype distribution, 18 (48.65%) children with depressive disorder presented with the combined subtype, two (5.41%) with the hyperactive-impulsive subtype, and 17 (45.94%) with the inattentive subtype. Sixtynine (58.48%) children with CDs presented with the combined subtype, 14 (11.86%) with the hyperactive-impulsive subtype, and 35 (29.66%) with the inattentive subtype. Forty-seven (38.52%) of the ADHD children without comorbidity presented with the combined subtype, 23 (18.86%) with the hyperactive-impulsive subtype, and 52 (42.62%) with the inattentive subtype.

The frequency of hyperactive-impulsive subtypes was significantly lower in ADHD children with depressive disorders than in those without any comorbidity (χ^2^=3.87; p=0.049). The frequency of the combined subtype was significantly higher in ADHD children with CDs than in those without any comorbidity (χ^2^=9.56; p=0.002). Finally, the frequency of the inattentive subtype was significantly lower in ADHD children with CDs than in those without any comorbidity (χ^2^=4.36; p=0.037).

With regard to familial psychiatric disorders, 21 of the 122 children without any comorbidity (17.21% comprising: 6.56% depressive disorders, 2.46% anxiety disorders, 2.46% bipolar disorder, and 5.73% alcohol/substance dependence) had at least one parent with psychopathology compared with 13 of the 37 children with comorbid depressive disorders (35.14% comprising: 16.21% depressive disorders, 10.81% anxiety disorders, 2.70% bipolar disorder, 2.70% alcohol/substance dependence, and 2.94% psychotic disorder) and 43 of the 118 children with conduct disorders (36.44% comprising: 15.25% depressive disorders, 5.08% anxiety disorders, 4.24% bipolar disorder, 9.33% alcohol/substance dependence, and 2.54% psychotic disorder).

The analysis revealed a higher number of familial psychiatric disorders in ADHD children with depressive disorders (χ^2^=5.42; p=0.020) and CDs (χ^2^=11.34; p=0.001) than in those without any comorbidity. No significant difference was found in familial psychiatric disorders between ADHD children with comorbid depressive disorders and those with CDs.

Lastly, logistic regression analysis revealed that the presence of comorbid depressive disorders in ADHD children was predicted by the hyperactivity (B=-0.09, p=0.045) and inattentive scores of the ADHD Rating Scale-PV (B=0.13, p=0.012). With regard to the presence of comorbid CDs, the data yielded two significant predictors: the hyperactivity score of the ADHD Rating Scale-PV (B=0.17, p=0.000) and, in a second set of analyses, the presence of the combined subtype (B=0.84, p=0.003).

DISCUSSION
==========

The main aim of our study was to assess the presence of depressive comorbidity in ADHD children. A previous review reported an overall prevalence of depressive disorders in 12-50% of ADHD children,[@B8] while a national survey of the health of 61,779 children reported depression in 14% of ADHD children.[@B6] As regards DD, a recent study reported a comorbid diagnosis of minor depression/dysthymia in 18.8% of children with ADHD.[@B9]

In our sample of 366 children, 42 (11.47%) of the participants displayed a comorbid depressive disorder: 16 (4.37%) had MDD, 21 (5.74%) had DD, and five (1.36%) had both MDD and DD. The prevalence of depressive disorders in our sample appears to be lower than that reported in previous studies.[@B6],[@B8],[@B9] The discrepancy between these estimates may be due to methodological issues. In particular, Larson et al.[@B6] used parent reports to assess ADHD and other comorbid diagnosis: parents were asked whether a doctor had ever told them that their child had ADHD or other disorders. The diagnostic prevalence based on a parent report does not ensure the assessment of both the rate of false positives or negatives in the sample and of the original diagnosis (i.e., categorical or dimensional diagnosis). Moreover, Ambrosini et al.[@B9] included minor depression and dysthymia in the same diagnostic group, without specifying the prevalence of DD alone. Lastly, our data are in agreement with the findings included in the review by Angold et al.,[@B8] who reported depression in about 13% of ADHD children.[@B36],[@B37]

Future research should be aimed at confirming and clarifying the prevalence of depressive disorders in ADHD children. In order to obtain comparable data, attention should be paid to methodological aspects, such as the choice of informants, data collection, characteristics of the samples and diagnostic definition.

Moreover, the prevalence of DD comorbidity in our sample (5.74%) was slightly higher than that of MDD (4.37%), whereas Wilens et al.[@B7] reported that ADHD is more often associated with MDD than with DD. This discrepancy may be attributable to cultural differences. In Italy, ADHD diagnosis is not as common as in other countries and methylphenidate was introduced in Italy in 2007.[@B38] Clinical experience has often suggested that parents and teachers may be able interpret the typical behaviors of ADHD (hyperactivity and inattention) such as disobedience, and parents could be blamed because they fail to educate their children. ADHD children, therefore, could often be criticized and reprimanded. Moreover, even when ADHD is diagnosed, children in Italy, unlike those in other European countries, are inserted in standard classes, with specific educational courses not always being offered. ADHD children are thus exposed to comparisons with non-ADHD children and may consequently be stigmatized. Indeed, DD may, on account of its characteristic chronicity, be a consequence of a prolonged environmentally negative and hostile reaction toward ADHD symptoms.

In order to address the second aim of our study, which was to explore the specific features of a depressive diagnosis in ADHD, we compared three groups of ADHD children: those with only depressive comorbid disorders, only comorbid CDs, and without any comorbidity. No significant differences were found when sex, age, socioeconomic level and IQ of the different ADHD groups were compared. An association between comorbid disorders and ADHD severity was found, as assessed by means of the ADHD Rating Scale-PV: ADHD children with depressive disorders displayed higher scores in the inattentive scale, while ADHD children with CDs displayed higher scores in the hyperactive scale. The comorbidity of ADHD and depressive disorders increased the severity of attention problems, which is in keeping with the results of a previous study.[@B28] This may be explained by the presence of inattention symptoms in clinical depression, which may increase the inattentive features that are typical of ADHD children.

Data from ANOVA were confirmed by regression analysis, which revealed that higher hyperactivity and inattentive scores in the ADHD Rating Scale-PV predicted the presence of depressive disorders. As regards the ADHD subtypes, the hyperactive subtype in our study was less frequent in children with depressive comorbidity than in those without comorbidity, while the inattentive subtype was less frequent in children with CD comorbidity. The fact that the findings of previous studies regarding this topic are conflicting may be due to methodological issues such as the definition of depression, which may be defined by categorical diagnosis or by a questionnaire designed to determine the presence of depressive symptoms. Further studies aimed at assessing comorbid depressive disorders in ADHD subtypes are warranted to clarify this controversial topic.

With regard to family history, the analysis revealed a higher number of familial psychiatric disorders in ADHD children with both depressive and conduct disorders than in children without comorbidity. This may be considered the most original finding of this study because the findings of previous studies have shed light on other issues, such as the familial link between ADHD and depression,[@B24] the increased likelihood of siblings of probands with ADHD of developing ADHD, and the higher prevalence of psychiatric comorbidity among affected siblings than healthy school children.[@B25] Other studies have revealed that the co-occurrence of psychiatric disorders is more likely in children with ADHD and bipolar disorder than in those without.[@B35]

This study had some limitations. First, we evaluated a clinical and not a community-based sample, which means that only serious cases were taken into consideration, that is, those most likely to come to the attention of health services. Second, the sample was collected in a single city in central Italy. A wider catchment area that included rural areas and was not limited to one city such as Rome would have lent more weight to our findings. Lastly, our study did not, despite the large number of patients, clarify whether CD is a risk factor for depressive disorders.

Taken as a whole, our results with Italian drug-naïve children with ADHD are similar to those reported in other countries and to those in children treated medically, with the exception of the distribution of comorbidity in different subtypes of ADHD.
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ADHD: Attention Deficit Hyperactivity Disorder, M: mean, SD: standard deviation
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Comparison between the three groups on cognitive level and ADHD symptomatology
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ADHD: Attention Deficit Hyperactivity Disorder, IQ: Intelligence Quotient, IQ-P: Intelligence Quotient-Performance, IQ-V: Intelligence Quotient-Verbal, M: mean, SD: standard deviation, ADHD-RS: Attention Deficit Hyperactivity Disorder-Rating Scale
